Photoaffinity labeling of fatty acid-binding proteins involved in long chain fatty acid transport in Escherichia coli.
The photoreactive fatty acid 11-m-diazirinophenoxy-[11-3H]undecanoate was shown to be taken up specifically by the fatty acid transport system expressed in Escherichia coli grown on oleate. This photoreactive fatty acid analogue was therefore used to identify proteins involved in fatty acid uptake in E. coli. The fadL protein was labeled by the probe, confirmed to be exclusively in the outer membrane and to exhibit the heat modifiable behavior typical of outer membrane proteins. The apparent pI of the incompletely denatured form of the protein having the mobility of a 33-kDa protein was 4.6 while that of the fully denatured form was consistent with the calculated value of 5.2. The denaturation was reversible depending upon the protein to detergent ratios. The photoreactive fatty acid partitions into the outer membrane, resulting in extensive photolabeling of the lipid; a high affinity fatty acid-binding site is not apparent in total membranes labeled using free fatty acids due to this large binding capacity of the outer membrane. However, when the free fatty acid concentration was controlled by supplying it as a bovine serum albumin complex, the fadL protein exhibited saturable high affinity fatty acid binding, having an apparent Kd for the probe of 63 nM. The methods described very readily identify fatty acid-binding proteins: the fact that even when the sensitivity was increased 500-fold, no evidence was found for the presence of a fatty acid-binding protein in the inner membrane is consistent with the proposal that fatty acid permeation across the plasma membrane is not protein mediated but occurs by a simple diffusive mechanism.